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The Euler-Poisson model is a very basic model for hydrodynamics. It is usually
used to describe the compressible fluid motion that excludes the effect of viscosity and
therefore plays a crucial role in many domains, astrophysics and mechanics of materials
for example. As early as thirty years ago, mathematicians began to use this model to
investigate the electron flow in semiconductor devices. Thanks to their hard work,
we have obtained many results such as existence, uniqueness and stability of classical
solutions and existence of steady-state solutions. Part of these results contribute to
our systematic and comprehensive understanding of the one-dimensional case and part
of them tell us much about local solutions and solutions of special structure in multi-
dimensional cases.
We study in this paper, within the Sobolev framework, the three-dimensional non-
isentropic Euler-Poisson equations by the method of energy estimates. We are going
to discuss the global existence of the solution and its asymptotic behavior. Like most
non-isentropic models, Euler-Poisson model builds at a kinetic level and a macroscopic
level, according to the three well-known laws of conservation, a non-isentropic model
for semiconductors. But different from Euler equations we more often to see, it ad-
ditionally contains an electric term in the momentum equation and is coupled with a
Poisson equation which turns out to be an effective tool to deal with the electric term.
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∂tρ+ div(ρu) = 0,
∂t(ρu) + div(ρu⊗ u) +∇p(ρ, θ) + ρu = ρ∇Φ,




4Φ = ρ− 1,
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